In this paper, we derive an explicit formula that permits to recover the free surface wave profile of an irrotational solitary waves with uniform current from pressure data measured at the flat bed of the fluid. The formula is valid for the governing equations and applied to waves of small and large amplitude.
Introduction
There are several different ways to measure surface wave elevation. A convenient way is through the use of underwater pressure transducers. In fact, the pressure plays an important role in qualitative studies of travelling water waves in irrotational flow and is essential in the description of the particle trajectories beneath the waves (Constantin, 
Preliminaries
The governing equations for a two-dimensional 
coupled with Euler's equation
Here the velocity filed is represented by 
throughout the flow. The boundary conditions are
where atm P is the constant atmospheric pressure. The flow is at rest for X   , with the free surface approaching the height 0 d  above the flat bed, and
must hold for non-trivial solution (Amick and Toland, 1981 
Throughout the paper we are only concerned with smooth solitary waves. For these waves it is known that the wave speed exceeds the horizontal velocity component: u c  throughout the flow. (11) In this paper we consider that the ambient flow is a uniform current U, we can write a general solution as
Substituting (12) into (1)~(7), we can obtain the problem as 0
where c c U    Let us introduce in the moving frame
the velocity potential  by
that is,using (3)
Using (1), we can also define the stream function  by 
throughout the flow (that is Bernoulli's law).
Summarizing the governing equations for irrotational two-dimensional solitary waves on a uniform current above a flat bed are equivalent to the study of the flowing elliptic free boundary problem 0
coupled with the asymptotic limits,
The Cauchy-Riemann equations and (27)- (29) imply that the complex function
is holomorphic, so that the smooth function  and  are harmonic conjugated.
A Conformal Hodograph Transform
On the fluid domain 
Introducing the height function (16) 
. Taking into account (11) and (37), this yields or experimental study to investigate the practical use of (59). This is work in progress.
